We have searched for the SiO J = 1-0 v = 1 and 2 maser lines at ∼ 43 GHz in 277 2MASS/MSX/IRAS sources off the Galactic plane (|b| > ∼ 3 • ), which resulted in 119 (112 new) detections. Among the new detections, are two very faint objects with MSX 12µm flux densities below 2 Jy. These are likely to be O-rich AGB-stars associated with dwarf-galaxy tidal tails. The sample also includes medium bright MSX objects at moderately high Galactic latitudes (3 • < |b| < 5 • ) and in the IRAS gap at higher latitudes. A signature of a warp of the inner Galactic disk is found for a disk subsample. This warp appears relatively strongly in the area of 0 < l < 45
Introduction
Stellar maser sources are good tracers of Galactic structure. They are mostly AGB (Asymptotic Giant Branch) stars with typical ages of a few Gyr, representing a dynamically well-relaxed component of the Galaxy. Large surveys of maser sources have been made using the OH 1612 MHz line in the past towards objects in the Galactic plane within |l| < 45
• and |b| < 3
• (Sevenster et al. 1997; Sevenster et al. 2001) , or using the 43 GHz (J = 1-0 v = 1 and 2) SiO maser lines toward the Galactic bulge (Izumiura et al. 1995) , inner and outer disk (Deguchi et al. 2004b; Jiang et al. 1996) , and the Galactic center (Deguchi et al. 2004a; Fujii et al. 2006) , or with the 86 GHz (J = 2-1 v = 1) SiO maser line in a thinner strip |b| < ∼ 1
• (Messineo et al. 2002) . However, because of a relative scarcity of sources off the Galactic plane (|b| > 3
• ), all-sky surveys for the maser sources were not made much in the past (except for te Lintel-Hekkert et al. 1991 or Ita et al. 2001 . Because of recent studies of halo substructure (Ibata et al. 2001a ) and it's dynamical influence on the disk structure of the Galaxy (Binney 2001) , it is worth looking among SiO maser survey data for signatures of dwarf galaxies in the Galactic halo. In fact, the MSX survey, which was a large deep survey of infrared objects after IRAS, contained data from the Galactic disk [Vol. , (|b| < 6
• ) and additional higher-latitude objects in the limited area that IRAS could not access (the "IRAS gap"). Many of these higher-latitude objects were not searched for masers in the past simply because they were absent from the IRAS Point Source Catalog, even though they are bright in the infrared.
In this paper, we report on the results of SiO maser searches for objects outside the Galactic plane. The sample contains very bright to unusually faint IR sources, because they originate from several observation programs with different rationales. Some of them are very distant objects for which SiO masers were never thought to be detectable, and therefore interesting in themselves.
Observations
Simultaneous observations in the SiO J = 1-0, v = 1 and 2 transitions at 42.122 and 42.821 GHz respectively were made with the 45m radio telescope at Nobeyama mainly during the winter-spring seasons between 2003 -2006: in addition a few unpublished results from 1999 and 2000 were included in this work. We used a cooled SIS mixer receiver (S40) for the 43 GHz observations and accoustooptical spectrometer arrays, AOS-H and AOS-W, having bandwidths of 40 and 250 MHz respectively. The effective velocity resolution of the AOS-H spectrometer was 0.3 km s −1 . The arrays covered the velocity range of ±380 km s −1 (except for the 2006 observations which had a ±150 km s −1 coverage), for both the SiO J = 1-0 v = 1 and 2 transitions simultaneously. The overall system temperature was between 200 and 300 K, depending on weather conditions. The half-power telescope beam width (HPBW) was about 40
′′ . The antenna temperature is corrected for atmospheric and telescope ohmic loss, but not for the beam or aperture efficiency (T * a ). The factor for conversion between antenna temperature and flux density is about 2.9 Jy K −1 . Further details of SiO maser observations using the NRO 45-m telescope have been described elsewhere (Deguchi et al. 2000a) .
The objects in the present work originate from several different observing programs, which were partially backup programs during times when the weather was unsuitable for higher frequency observations. Therefore, results from several different categories of objects are presented here. A majority of our objects are MSX sources off the Galactic plane in the area, 0
• < l < 45
• and 3 • < |b| < 6
• ; these objects are mostly excluded from our previous systematic SiO surveys of the Galactic plane, which were limited to the strip with |b| < 3
• (Deguchi et al. 2004b) . A second group of objects are MIR sources from the |b| > 6
• MSX catalog (Egan et al. 2003) in the IRAS gap; these are often bright MIR objects with no IRAS record and as a result they have not been thoroughly investigated before. The third group of objects are very faint stars which were chosen for the search for AGB stars from halo dwarf galaxies. These objects are mostly located at high Galactic latitudes; they exhibit star-like red images on 2MASS JHKband images, but the AGB nature of these objects has not been well established due to their faintness in the infrared bands. These objects were selected by customary color-index criteria for SiO maser searches (Deguchi et al. 2004b ): H − K > 0.5, and −0.5 < ∼ C CE < ∼ 0.5. Here C CE = log(F E /F C ), and F C and F E are the MSX flux densities in the C(12 µm) and E(21 µm) bands. The K magnitude and the 12 µm flux density are measures of distance to the source. On average, the mass losing AGB stars at about 8 kpc (as for stars in the Galactic bulge) typically have a color-corrected K magnitude of ∼ 6 and a 12 µm flux density of ∼ 4 Jy (for objects with an effective dust-shell temperature of 300 K). Therefore, when searching distant objects, like those of Sgr Dwarf galaxy and it's tail (D ∼ 16-24 kpc), we have to look for faint objects with K > ∼ 8 and F C ∼ 1 Jy or less. For the case of CMa dwarf (D ∼ 7 kpc), the flux limitation is slightly relaxed. In order to search for SiO masers in such a distant object, we have to observe all the brighter objects in the same area to get a good idea of the velocity field of foreground Galactic sources. Thus, we included the brighter objects in front of the dwarf galaxies in the survey, especially for the bulge sources toward Sgr dwarf galaxy (center at l = 5
• and b = −14
• ; Majewski et al. 2003) . For the case of the CMa dwarf (center at l = 240
• and b = −8
• ; Martin et al. 2004a) , it is problematic too because the distance is around 7 kpc and some of objects spread toward the Galactic disk. For the survey, we chose faint red objects within 30 degree of the center of the CMa dwarf.
We searched for the SiO J = 1-0 v = 1 and 2 maser lines in 277 objects and detected 119 (112 new) sources. The detected sources are summarized in table 1 and the undetected sources in table 2. The distribution of the observed sources on the sky is shown in figure 1. Table 3 lists the IR properties of the observed sources: 2MASS name, 2MASS K magnitude, J − H and H − K color indices, MSX 6C name, position differences between 2MASS and MSX sources, MSX C-band (12µm) flux densities, C AC = log(F C /F A ) and C CE = log(F E /F C ), and IRAS name and its' separation from the 2MASS position. The 2MASS K magnitude and MSX C-band (12 µm) flux density are plotted against color index of the observed objects in the left and right panels of figure 2, respectively. Though the observed objects involved a wide range of flux densities in terms of 2MASS K or MSX C band compared with those of other well defined survey programs, the color indices of the objects were limited to a reasonable range for SiO detections (Deguchi et al. 2000a; Deguchi et al. 2004b; Fujii et al. 2006) . Our sample involves 25 AGB candidates for dwarf galaxy associations, which resulted in 3 SiO detections. We discuss individual objects separately in Appendix A and provide the 112 spectra of our new detections there.
Discussion
The observed radial velocities are plotted against Galactic longitude in figure 3. Velocities expected from Galactic rotation are shown by solid and broken curves for various galactocentric distances. The data have been divided into two sub-samples: one 'disk sample' with |b| < 10
• and one 'high-latitude sample' with |b| > 10
• . There is a hint in the upper panel of figure 3 that the disk sample (open circles) follows the Galactic rotation curve better than the high-latitude sample (filled triangles). Most of the high-latitude objects are supposedly Galactic bulge stars, so deviations of up to about 100 km s −1 from the Galactic rotation are to be expected (Izumiura et al. 1995) .
AGB candidates for dwarf galaxy associations
The Sgr dwarf elliptical galaxy (SagDEG) was discovered by Ibata et al. (1994) at V hel = 140 km s −1 toward the Galactic bulge. Its distance was estimated to be approximately 24 kpc from the Sun. Later investigations have confirmed the associations of M54 and other globular clusters with this dwarf galaxy, and moreover its associated trail of stars along its orbit being almost perpendicular to the Galactic plane (Ibata et al. 2001b ). The trail includes a number of C-rich AGB stars (Ibata et al. 2001a) and M giants (Majewski et al. 2003) . Therefore, the idea of looking for O-rich mass-losing AGB stars is not far-fetched, though the low-metal low-mass stars tend to become carbon-rich stars at the AGB phase of stellar evolution (Iben 1981; Ibata et al. 2001b) . In fact, an SiO maser source have been detected in the Large Magellanic cloud with the SEST 15m telescope at 86.2 GHz (van Loon et al. 1996 ; see also Wood et al. 1992 for OH/IR sources).
An enhanced stellar density was found toward the anticenter region in the Sloan Digital Sky Survey (Yanny et al. 2003) , suggesting that this is also a remnant of adwarf galaxy. The center of this enhanced density was estimated to be l = 240-244
• , b = −8 -−10 • , and this was named as CMa dwarf galaxy (Bellazzini et al. 2004; Martin et al. 2004b) . Because the distance and radial velocity of the CMa dwarf galaxy are estimated to be 7.2 ± 0.3 kpc and 109 ± 4 km s −1 respectively (Martin et al. 2004a ), our search for SiO masers in this object may be slightly easier than is the case in the Sgr dwarf galaxy.
We detected three of the 25 surveyed AGB candidates for the dwarf-galaxy associations. Properties of these candidates are summarized in table 4, which gives the candidate group affiliation (Sgr or CMa candidates), radial velocity in the Galactic Standard of Rest V GSR , Λ ⊙ and β ⊙ (the SagDEG coordinates), K and H − K, interstellar extinction A K , estimated distance, IRAS 12 µm flux density, and IRAS name. Here the distance was estimated from the difference between K c (interstellar-and circumstellar-extinction corrected K magnitude) and a standard m K = 6.43 at the Galactic center (K magnitude for Miras without circumstellar extinction with light variation period of 450 days at 8 kpc; see equation (5) of Glass et al. 1995) . Here, the corrected K magnitude, an indicator of distance modulus which is corrected for the interstellar and circumstellar reddening (Fujii et al. 2006) , is defined by
and we use A K /E(H − K) = 1.44 (Nishiyama et al. 2006 ), and (K − H) 0 = 0.5 (Fujii et al. 2006 ). Among the surveyed red objects, it turns out that J14572697+0516034 is a carbon star (Mauron et al. 2005) . Since the associations with the dwarf galaxies are not very certain, we discuss the three SiO detected objects individually.
• J05475868−3305109 (IRAS 05461−3306): This is a faint IRAS source with F 12 = 2 Jy. The 2MASS K magnitude is 6.15, suggesting its distance is about 7 kpc. The high radial velocity (V LSR = 110 km s −1 ) and location in the sky (b = −26.9
• ) suggest that this is associated with the CMa dwarf.
• J08144298−3233047 (=IRAS 08127−3223): This is a medium bright MSX source G250.9283+01.2198 with F C = 9.4 Jy. Its 2MASS counterpart (K = 8.44) has a red H − K = 2.17. The interstellar extinction toward this object is quite small (A K ∼ 0.2). This object must be an O-rich AGB star undergoing copiously mass-loss. Because of its low galactic latitude (b = 1.2 • ) and small radial velocity (V LSR = 69 km s −1 ), this star is probably a disk star.
• J19235554−1302029 (=IRAS 19211−1307): This object is a faint (F 12 = 1.1 Jy) IRAS source at the edge of the Galactic bulge [(l,b)=(24.8
• , −13.0
• )]. The 2MASS K magnitude (K = 9.7) suggests that this star may be located at a distance more than 18 kpc from the Sun, and so could be associated to SagDEG or it's tail, though the radial velocity (V LSR = −23.0 km s −1 ) does not fit the velocity of SagDEG. Figure 4 shows the velocity-longitude diagram in the SagDEG coordinates for SiO sources; the velocity given is based on the Galactic standard of rest (GSR) by adopting the maginude of the Galactic rotation being 220 km s −1 , and the longitude (Λ ⊙ ) is measured along the orbital plane of the Sgr dwarf galaxy, with the north pole at l = 273.8
• and b = −13.5
• (Majewski et al. 2003) . By measuring the radial velocities of M giants in the main trail of SagDEG, Majewski et al. (2004) showed that the SagDEG objects fall in a narrow strip crossing at Λ ⊙ ∼ 65
• with V GSR = 0 km s −1 , and that the dispersion of radial velocities of the SagDEG trail is about 10 km s −1 . Our candidate star, J19235554−1302029 (=IRAS 19211−1307), which is located about 17
• below the Sgr orbital plane, deviates from the expected velocity of the tidal stream of SagDEG (V SGR ∼ 160 km s −1 ) at this direction by more than 100 km s −1 . However, the numerical simulation of the tidal debris (figure 10 of Law et al. 2005) suggests that the trail of SagDEG can produce the V ∼ 50 km s −1 sub-streaming component in this direction; the sub stream is indicated in figure 4 as a thin band between Λ ∼ 10
• and 150
• at V SGR range between 0 and 180 km s −1 . Though the numerical simulations (Ibata et al. 2001b; Helmi, White 2001) have considerable uncertainty in radial velocities of the sub-stream stars, which were torn from SagDEG in ancient times, the orbits must cross near the present SagDEG position in any simulations. Therefore, the velocity of V GSR = 67 km s −1 at Λ = 4.2 • does not exclude the possibility of this object being associated to the Sgr dwarf stream. [Vol. , Our observation shows that the radial velocity of J05475868−3305109, V LSR = 109 km s −1 , coincides with the above-noted velocity of CMa dwarf (Martin et al. 2004a; Martin et al. 2005) . The estimated distance of about 7 kpc for this source (table 4) coincides with the estimated distance of CMa dwarf. These facts suggest an association of this object to the CMa dwarf galaxy. However, J08144298−3233047 is unlikely to be associated to CMa dwarf because of its low radial velocity (68.8 km s −1 ) and low Galactic latitude (b = 1.2
• ). Even though the association of these objects with dwarf galaxies or their tails is somewhat uncertain, they are still O-rich mass-losing AGB stars located far away from the Sun, and as such are interesting objects. The progenitors of O-rich AGB stars are considered to be more massive than those of C-rich AGB stars, their presence in dwarf galaxies would constrain chemical-evolution and pollution models of dwarf galaxies (e.g., McWilliam & SmeckerHane 2005) .
A warp signature for the off-plane objects.
It is interesting to check whether the velocity distribution of the off-plane objects (3 • < |b| < 5 • ) exhibits any differences from the lower-latitude (|b| < 3
• ) velocity distribution. Upper panel of figure 5 shows a comparison of the velocity distribution between the "on-plane" (lower latitude) and off-plane samples: one from the SiO maser data with |b| < 3
• and 0 < l < 45
• (Deguchi et al. 2004b ); the other with 3 < |b| < 5
• (from the present paper). For the purpose of making the distance cut off as similar as possible for both samples, we have chosen the 127 stars with F C > 6.5 Jy within an area, 0 < l < 45
• for the on-plane sample. At first glance, this diagram gives the impression that the off-plane sample contains a smaller number of objects with V lsr > 100 km s −1 as compared with those in the on-plane sample. The average of V lsr for the off-plane sample (63 points) is 19.1 (±60.1) km s −1 , while the average of V lsr for the on-plane sample (127 points) is 40.6 (±59.8) km s −1 . This difference of the velocity field between the upper and lower disk samples is valid, because the disk scale height is about 300 pc (∼ 3
• at 6 kpc); the off-plane sample (|b| > 3 • ) does not contain many distant disk objects above the disk scale height.
We have made a two-dimensional Kolmogorov-Smirnov (K-S) test (Fasano & Franceschini 1987) for the upper and lower disk samples [for algorithm for the two-sample test, see section 14.7 of Press et al. (1992) ]. We found that the null hypothesis of distribution in the longitude-velocity plane for the off-plane sample being the same as distribution of the on-plane sample has a probability of less than 0.1 %. Therefore, the conjecture that the off-and onplane samples have different velocity distributions is verified with a 99.9 % confidence level. The largest difference in fraction between the two samples is 0.386; this occurs in the upper-left quadrant at the point (l, V lsr ) =(13.7
• , 30.9 km s −1 ), which is indicated by a cross in the upper panel of figure 5 . Most of the objects on the right side of this point (l < 14
• ) supposedly belong to the Galactic bulge, where the velocity field is different from that of the disk objects. Most of the objects in the left portion (l > 14 • ) are expected to be disk sources. The lack of high velocity objects in the off-plane sample appears more strongly for the subsample of the b < −3
• , l > 14
• objects. The lower panel of figure 5 shows a comparison between the velocity distributions of objects with b < −3
• and b > 3
• . Above l = 14 • , only one object in the b < −3
• subsample has V lsr > 50 km s −1 , while there are 6 objects in the b > 3
• subsample with such velocities (though the two-dimensional K-S test for these sets does not give any statistical significance due to the small numbers).
This asymmetry with respect to the Galactic latitude for the off-plane objects can be attributed to the warp of the Galactic disk. Because the warped disk plane is shifted toward positive b in 0 < ∼ l < ∼ 180
• , a shift of the warped disk plane of less than a degree would considerably influence the cut off of the distant objects in off-plane subsamples. Though, in general, the disk warp is considered to appear more strongly for the outer disk samples (Djorgovski & Sosin 1989) , it also appears in inner disk samples [for example, see the case for MSX point sources by Vig et al. (2005)]. Figure 6 shows the distribution of sources in the Galactic coordinates and the regression curves for several subsamples. Apparently, in order to obtain the better regression-curve fit, the sample involving distant objects with higher |b| is preferable, so that the upper disk sample in this paper is quite useful to limit the warp parameters. Table 5 lists the bet-fit parameters for three different samples: the on-plane sample (|b| < 3
• ), the whole sample (|b| < 5
• ), and high-velocity (V LSR > 50 km s −1 ) sample. Both the sense of the inclination (b 0 ∼ 2
• ) and the shift in the azimuthal angle (φ 0 ∼ 20
• ) of the warp plane match to those obtained by Vig et al. (2005) analyzing the inner-disk MSX PSC sources.
An alternative explanation of this asymmetric star distribution (especially for the nearby star concentration around l ∼ 23
• and b ∼ −4 • ) could be accretion of a dwarf galaxy debris by the Galaxy. However, the high stellar density of this asymmetric star group in the inner disk virtually excludes such a possibility, though in general it may be hard to distinguish such accretion process from the effect of warp in the outer disk at low star density [for example, arguments in Momany et al. 2006 for the case of CMa over-density].
A group of stars with unusual velocities: a star stream
We noticed a concentration of three stars with V LSR < −50 km s −1 in a small area in figure 3 (indicated by filled triangles at lower left); J19222258−1418050 (−74.6 km s −1 ), J19291840−1916199 (−68.8 km s −1 ) J19310440−1640135 (−69.4 km s −1 ). They are concentrated within a few degrees at (l, b) ∼ (21.7
• , −15.4 • ) . This is quite unusual, because the Galactic rotation at this longitude should give a positive V LSR for most of the objects (except for the stars located very far beyond 15 kpc). These objects are medium bright sources (F C = 8-24 Jy and K = 4.2-5.5), so that their distances are estimated to be less than 7 kpc. We also noticed that some disk maser sources (|b| < 3
• ) occasionally exhibit similarly large negative velocities in the area 15
• < l < 30
• ; for example, see the SiO and OH l-v diagrams (figure 4) given by Deguchi et al. (2004b) . In table 6, we list infrared properties of these objects with radial velocity less than −50 km s −1 located in 19
• < l < 32
• , giving the IRAS name, the alternative name, Galactic coordinates, V LSR , 2MASS K magnitude, H − K, and corrected K magnitude K c , IRAS 12 µm flux density F 12 and the IRAS color C 12 [= log(F 25 /F 12 )].
The positions of these objects are plotted in Galactic coordinates in figure 7 . But the CO l-v diagram does not show any feature associated with these velocities in this longitude range (Dame et al. 2001; Kawamura et al. 1999) , although there is a distant spiral arm feature spreading at higher velocities [from (∼ 20 • , 0 km s −1 ) to (∼ 40
• , −50 km s −1 ] (due to the 15 kpc arm). We also do not find any negative-velocity SiO maser sources with V LSR < −50 km s −1 up to the longitude l = 50
• , where distant objects obeying the Galactic rotation start to show negative V LSR (for example see figure 8 of Nakashima, Deguchi 2003) . Note that the radial velocities of these stars, if motion of the Local Standard of Rest (220 km s −1 ) about the Galactic center is subtracted (i.e., velocities in the GSR), are quite small (∼ 20 km s −1 ), suggesting that these stars are moving perpendicularly to the line of sight with a high speed.
The origin of this negative velocity group is not clear. We have several conjectures. One is that they are a part of the radial outward stellar motion, which is produced by the dynamical effect of the bulge bar. According to an analysis of Hipparcos data made by Feast & Whitelock (2000) , a stream of short-period Mira stars is observed at negative velocities (∼ −75 km s −1 ) toward the bulge and some of these extend beyond the solar circle. The negative-velocity streaming of these stars spreads in a large scale toward the bulge. The feature we observe, especially around l ∼ 30
• might be a part of this largescale outward star flow; the concentration around (l, b) ∼ (22
• , −15 • ) may be a stochastic effect. An alternative conjecture is that the velocity structure is a manifestation of a star stream crossing in the Galactic disk (for example, see Navarro et al. 2004 ). The broken line in figure 7 indicates a linear least-squares fit to the positions of the negative velocity objects. We found that this regression line passes within 0.1
• of NGC 6712. This globular cluster has V LSR = −92 km s −1 (Harris 1996) , that is close to the average velocity of these objects (−69.3 km s −1 ) if the uncertainty of optical radial velocity measurements of globular-cluster members (of about 20 km s −1 ) is factored in (Matsunaga et al. 2005) . The other 2 nearby globular clusters have somewhat similar radial velocities (V LSR = −53.9 km s −1 and −44.9 km s −1 for Pal 11 and NGC 6749, respectively) except for NGC 6760 (V LSR = 10.9 km s −1 ). It is possible that these globular clusters are fossil remnants of the same dwarf galaxy plunging into the dense inner disk of the Galaxy. In fact, de Marchi et al. (1999) found evidence of tidal disruption of NGC 6712. Paltrinieri et al. (2001) found about one hundred blue stragglers in the same globular cluster. In the core of globular clusters, it is possible to generate the antecedents of AGB stars by main-sequence mergers (Matsunaga et al. 2005; Andronov et al. 2006) , and later they can escape out from the original globular cluster by tidal interactions. Because primordial low-mass metalpoor stars in aged globular clusters (M < 1M ⊙ ) cannot be evolved to SiO maser stars with large mass-loss rates at the AGB phase, only larger mass stars such as merger antecedents can be sources of maser stars in globular clusters or dwarf galaxies. Although, at present, we do not have any other strong evidence of existence of the dwarf galaxy or it's tidal tail in this direction, the presence of a star stream remains to be an interesting speculation.
Summary
We surveyed 277 2MASS/MSX or IRAS sources off the Galactic plane and obtained more than one hundred new detections in the SiO maser lines. Two of these SiO sources are associated with very faint infrared objects, and are likely to be associated with the Sgr or CMa dwarf galaxies. We also found a clear signature of a warp of the Galactic disk in the off-plane (|b| > 3
• ) sample. Furthermore, we found an interesting group of O-rich AGB stars at (l, b) ∼ (22 
Appendix. Individual Objects
The SiO maser spectra for the newly detected objects are shown in Figure 8a -8g. We discuss here interesting objects individually.
• J06353168−0109256 (IRAS 06329−0106): This object has a radial velocity 100.4 km s −1 at l = 212 • , which is considerably large if compared with the Galactic rotational velocity (see the lower panel of [Vol. , figure 3 ). The SiO masers were detected first by Jiang et al. (1996) . This object is a bright infrared source (K = 3.7 and F 12 = 18. (1992) included this object in the list of tentative detections by the CO J = 1-0 line, but the radial velocity was not given. NIR light variations have been detected (Lockwood et al. 1985) . The detection of strong SiO masers at V lsr = −42.0 km s −1 confirms that this is a mass-losing AGB star.
• J17335931−2659216 (IRAS 17308−2657): This object has a large negative radial velocity of −261 km s
• )] and infrared flux densities (F C = 7.7 Jy and K = 7.9) indicate that this is a star in the Galactic bulge. Large negative radial velocities are common for bulge stars in the x 1 orbit family (Fujii et al. 2006 ).
• J17415458−2047055 (IRAS 17389−2045): This is a strong infrared source with F 12 = 66.0 Jy and LRS class of 28 (silicate emission). OH 1612 MHz and 1665/67 MHz lines have been detected (Le Squeren et al. 1992; David et al. 1993 ) at V lsr = 13.8 and 47.5 km s −1 , the mean velocity being consistent with the SiO detection at V lsr = 31.3 km s −1 . This object was included in the relatively small number of the AGB stars sampled by IRTS; from infrared spectra between 1-5 µm, the distance was estimated to be about 1 kpc (Le Bertre et al. 2001 ).
• J18085198−2616210 (IRAS 18057−2616): This is a strong infrared source with F 12 =59 Jy with LRS class of 26 (silicate emission). An OH 1612 MHz maser was detected at V lsr = −7.7 and 29.7 km s −1
(te Lintel-Hekkert et al. 1991) , the mean velocity being consistent with SiO radial velocity of 11.1 km s −1 .
• J23584412−3926599 (=RR Phe) : Though it is a well-known optical/NIR variable star with a period of 427 days (Jura et al. 1993 ) located close to the South Galactic pole (b = −73.5 • ), it was not recorded in the IRAS catalog because of its position in the IRAS gap and had been neglected. The MSX outof-plane survey found this object as a strong MIR source with F C = 289 Jy. We detected relatively strong SiO maser emission at V lsr =18 km s −1 . No previous OH or H 2 O maser observation was found for this star. Jiang et al. (1996) . ‡ detected previously by Nyman et al. (1998) . § the SiO J = 2-1 v = 1 emission detected previously by Deguchi et al. (2001) . ♭ detected previously by Ita et al. (2001) . fig5.eps fig6.eps 
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